Preferential binding of oxidized LDL to rat glomeruli in vivo and cultured mesangial cells in vitro.
Hyperlipidemia may contribute to the pathogenesis of glomerular sclerosis. We therefore compared binding and uptake of native LDL and oxidized LDL (Ox-LDL) to cultured mesangial cells (MC) and the resulting effects on prostaglandin generation and cell proliferation. Ox-LDL, prepared from native LDL by incubation with copper, was bound to MC in a concentration dependent manner with a four- to fivefold increase in binding over LDL. In competition binding experiments Ox-LDL competed to 90% with LDL for binding sites, but LDL only displaced Ox-LDL to 15%. Furthermore polyinosinic acid, which blocks binding of Ox-LDL to macrophages, inhibited binding of Ox-LDL but not that of LDL to MC. Mesangial cells also preferentially took up Ox-LDL over LDL, and Ox-LDL resulted in higher [14C] oleate incorporation into cholesteryl esters than LDL, findings consistent with different handling of Ox-LDL and LDL by MC. LDL slightly stimulated mesangial cell proliferation at low concentration (10 to 50 micrograms/ml of LDL) returning to control levels at 100 and 250 micrograms/ml. In contrast Ox-LDL inhibited cell proliferation in a concentration-dependent manner, starting at concentrations as low as 10 to 25 micrograms/ml of Ox-LDL. Direct observations of mesangial cells by phase contrast microscopy confirmed the cytotoxic effects of Ox-LDL. Addition of Ox-LDL to mesangial cells resulted in a concentration-dependent increase in PGE2 synthesis within one hour, while at this time point LDL had no significant effect.(ABSTRACT TRUNCATED AT 250 WORDS)